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?　?:　研究了 sol-gel掺锡氧化铟(ITO)溶胶在 SiO 2/ Si衬
底和光学玻璃衬底上的成膜及结晶性能 , 并与 CVD 法生长的
ITO 薄膜作了对比。结论是 , sol-gel ITO 膜 ,虽然具有与 CVD
ITO膜相似的结晶性能和较高的导电性 ,但以 sol-gel ITO 膜
作下电极 , 无法使 PLT 、PZT 的 sol-gel膜具有明显的结晶取
向。因漏电太大 , sol-gel ITO 也无法作 so l-gel铁电膜(如
PLT , PZT)的上电极。但在 CVD ITO 膜上 , sol-gel铁电膜能
很好结晶 ,且 Au/PLT/ ITO 电容 ,具有良好的电学性能。
???:　ITO ??;??????;Sol-Gel?
?????:　TM304.9　　　　?????:A
1　?　?
???????(FERAM)?????????????
????。?????????????? ,???????
???????????????[ 1] 。??????????
??? ,??????????? MgO、SrTiO3、LiNbO 3???
??[ 2] 。? Pt/ Ti/SiO2/Si?????????????。?
?????????????。???? ,?? RuO2[ 3] 、LaSr-
CoO3
[ 4]????????????? ,??????????
??????。???? , PZT ????? P t???? RuO 2
???????? , ????。 ?? , ??? RuO 2 ????
PZT ??????????????? , ? RuO2/PZT/ RuO 2
?????????[ 3] 。
?????(ITO)????????????? , ???
????????????。???????????。??
???????? , ????????? 、?????? , ??
????????。??? sol-gel???? ITO?????
???? ,? CVD???? ITO ????? , ???????
? ,? sol-gel PLT 、PZT ????????。????? Au/
PLT/ ITO ?????。?????????。
2　?　?
2.1　So l-gel ITO ??
??????? ITO?? , SnO 2 ????? 9%。???
??(????)? SiO2/ Si=1μm/450μm ??????? , ?
?? 3000r/min , 40s。???????????。 ?????
??????α????? , ??? 210nm。???????
? sol-gel ITO??? X????(XRD)?? , ??????。
?????????? , ? CVD ??????? 30nm ?
ITO ,????????。?? ,??? 、SiO2/ Si???? sol-
gel ITO ?? XRD? , ???????? CVD???? ITO ?
? XRD??????。
2.2　????
? sol-gel ITO ?????? 、???????? , ? Hall
???????????????? , ? CVD???? ITO
???????????。
2.3　????
???????????????????。
2.3.1　???????
?????????(PLT)?? ,? sol-gel ITO ? CVD
ITO???????????? , ??? 3000r/ min , 40s , ??
? 150℃/5min +400℃/5min+450 ～ 700℃/5 ～ 30min ???
? , ? XRD?? PLT ??????。?????????? ,
? Sawyer-Tow er????????????。 ???? , ?
? sol-gel?? CVD ?????????????????
?(PZT)??????? ,?????????? , ?????
?????。
2.3.2　?????
? sol-gel ITO ?? , ? PLT/ ITO(CVD)?? PLT/ Pt ?
????????? , ??? 150℃/3min +400℃/ 5min +
650℃/ 5min ???????。????????? , ????
? , ? sol-gel ITO ??????????? ,???????
???????。 ??? Saw yer-Tower ?? Radiant Tech-
nologies????? RT66A???????????????
????????。
2.4　PLT ????
? La2O3 ??????????? , ?????????
? 99.98%。?????????????????? , ??
???? , ????????????????。?? , ???
??? , ????。 ?? , ???? N , N —??????
(DMF), ???? ,???????????。?? , ????
????????? ,?????? , ????????。??
????????????????。
2.5　Au/ PLT/ ITO(CVD)??
?? sol-gel ITO ? sol-gel PLT ?????????? ,
??CVD ITO ???? PLT ??? ,?? Au/ PLT/ ITO??。
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 ????:?? GRC(???????)??????
????:1999-08-25
? RT66A??????? 。
3　?　?
? 1??? sol-gel ITO ??? SiO 2/Si???????
　　图 1　不同衬底上 ITO 膜的 XRD 膜
Fig 1 XRD spectra of ITO films on different
substrates
??????? ,
? ? 650℃/
10min , N 2 ???
??? XRD ? ,
? ? ? ? ?
210nm。????
???????
? ? 30nm ?
CVD ITO ? ?
XRD?。?? , ?
SiO2/Si ????
?? , ?????
?? ITO ??????? ,???〈222〉????。 ????
??????? sol-gel?? XRD ????。? 2 ? sol-gel
ITO????????????????????????
?。? 400℃/ 5min+650℃/ 5min ????????????
R ◆=517Ψ/ ◆。?????? 210nm ,?? sol-gel ITO???
?????ρ=0.011Ψ·cm。???? ,Hall????30nm? CVD
???? ITO???????? R◆=60.9Ψ/ ◆, ??????
?ρ=0.00018Ψ·cm。???? , ??????? , ??? sol-
gel ITO ?????。????? ,????????????
??。
图 2　Sol-gel ITO膜的方块电阻随温度的变化
F ig 2 A curve of square resistance of sol-gel ITO film vs tempera-
tre
　　? 3 ? PLT、PZT ??? sol-gel ITO/SiO 2/Si????
700℃, 20min?????? XRD?。
图 3　Sol-gel PLT PZT 在 sol-gel ITO 薄膜上的结晶情况
F ig 3 Crystallization of sol-gel PLT on sol-gel ITO film substrate
　　?? sol-gel ITO ? SiO2/Si????????????
????? ,?????? PLT ??????? PZT sol-gel
?????????????。? 4 ? sol-gel PLT ?? CVD
ITO/???????????????? XRD ?。?? , ?
CVD ???? ITO???? , sol-gel PLT ?????? , ??
650℃??????????? , ??? P t????????
??[ 7] 。
图 4　Sol-gel PLT 在 CVD ITO膜上的结晶
Fig 4 Crystallization of sol-gel PLT on ITO film substrate formed
by CVD　　? sol-gel ITO ?? so l-gel PLT/ ITO(CVD)? PLT/ Pt
????????????。??????? , ?????
RT66A ? Saw yer-Tower ?????? , ?????????
?。
? 5 ?? 6 ? Au/PTL/ ITO(CVD)??????????
??? , ????????????????。
图 5　Au/PLT/ ITO(CVD)电容的电滞回线
Fig 5 A P-E loop of Au/ PLT/ ITO(CVD)capacitor
图 6　Au/PLT/ ITO(CVD)和 Au/ PLT/ Pt电容的漏电密度
Fig 6 Leakage comparing of Au/ PLT/ ITO(CVD)and Au/PLT/ Pt
capacitors
4　?　?
ITO??????? ,?? 、CVD、???????? ITO
??????????????[ 5] 。?? 1 ?? , sol-gel ITO
??? SiO2/ Si ???????????????????
? , ??????〈222〉?。?????????? CVD ??
?????。???????????????????/?
?? , ????????????。????????? sol-
gel?? SiO 2/ Si????????? 、????? ITO ?? ,
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????????? PLT ? PZT ????。?? , ??3 ??
4 ??????? , sol-gel PLT ???? CVD ITO ????
??? ,?? ITO????? 30nm ,? sol-gel PLT 、PZT ??
???? sol-gel???? ITO ?????。 ???? , ??
???????。?? ,????????? ITO ?????
??????? ,???????????????[ 5] 。??
sol-gel PLT ?? CVD ITO ????? , ? sol-gel ITO ??
?????????????????。 ??????? , ?
?? 30nm ? CVD ITO ????? ,? 400 ????????
????????。? sol-gel ITO ??????? , ???
?????。?????? ITO ???? 、????????
????。?????????? ,?????? sol-gel ITO
?????? ,??????? , ?????????????
??????? sol-gel???????????? , ???
?? CVD ITO ????????????????????
??。??? PZT ?? , ????????? , ??????
? PLT ????? , ????????? PLT ?? ,????
??????? PLT ??????(? 3)。???????
? ,???? CVD ?????? SiO2/Si????? ITO ??
?? ,?????????? , ??????????????
??。
? sol-gel ITO ?? sol-gel PLT ?????? ,????
????。?????????? , ?? sol-gel PLT ???
? sol-gel???? ,??????????? , ??????
????????? ,?? PLT ?????? , ??????
????????????????????????。??
? ITO ????????? , ??????????? , ??
???????????。?? , ????????????
(PLD)???????????? sol-gel ITO ???? , ?
??? CVD? 、???? sol-gel??????? ITO ???
??。?? , ???????? , ????????????
? ,???????? ITO ????????? , ?????
?? , ???? ITO????????????? 、???。
????????? 、??????? ITO ??????
?????[ 5] 。???????(? 2), sol-gel ITO ?????
??????????????? , 600 ～ 650℃?????? ,
????? 750℃?, SiO2/ Si?? ITO????。??????
??????? , ? ITO ???(210nm)???。???? ,?
??????????????????????????。
????[ 6] ??????????? ITO??????。
　　? CVD ITO???? , ??? sol-gel PLT ????? Pt
??? PLT ????????(???????)。 ? 5 ??
? Au/PLT/ ITO ?????????????。?????
?????????? , ?????????。??????
P t????(? 6), ????? 1 ????。??? RuO2 ??
???? PZT ??? , ????? P t?????????[ 3] 。
?? PLT ?? ITO/???????? sol-gel PLT ??
650℃???????? , CVD ITO ????(????)??
???????????????。
5　?　?
Sol-gel ITO?????? SiO2/ Si?????????
?〈222〉?????? ITO ? ,????????? 1×10-2Ψ
·cm , ? CVD?????????? ITO ?? 2 ????。?
???? sol-gel?????? , sol-gel PLT 、PZT ?????
? sol-gel ITO ????????? , ??????? CVD
ITO??????????????。?????? , ? sol-
gel??????? sol-gel ITO ????。? Au/ PLT/ ITO
(CVD)????????????。?? ,??? ITO ???
??? Pt??????? 、??? ,?? FERAM ???。
? ? ? ?
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A Study of Indium Doped Tin Oxide as Electrode of Ferroelectric Films
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Abstract:The formation and crystallization of indium doped tin oxide film by sol-gel precess on SiO2/Si and borosilicate glass w ere investi-
ga ted.It w as compared w ith ITO formed by CVD method on borosilicate glass.The results show that sol-gel ITO films on SiO2/ Si and
g lass substrates have good crystallinity and conduction like ITO formed by CVD on borosilicate g lass , but sol-gel PLT and PZT films can
not form obvious tex ture on the sol-gel ITO film as bo ttom electrode.Because of large leakage sol-gel ITO film can not be used as top
electrode for sol-gel PLT and PZT.The Au/PLT/ ITO(CVD)ferroelectric capacitor with good electrical properties w as obtained.
Key words:indium-tin oxide;electrode of ferroelectric capacitor;sol-gel method
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